Disruption of centromere assembly during interphase inhibits kinetochore morphogenesis and function in mitosis.
The relationship between the kinetochore and the centromeric heterochromatin that surrounds it is unknown. Anti-centromere autoantibodies (ACAs) that recognize antigens found in the heterochromatin beneath the kinetochore disrupt mitotic events when microinjected into human cells. We show here that ACAs interfere with two different stages of centromere assembly during interphase, resulting in abnormal kinetochore structures during mitosis. Antibody injection prior to late G2 results in the subsequent failure to assemble a trilaminar kinetochore. Such chromosomes bind microtubules but are incapable of movement. Antibody disruption of events during G2 produces unstable kinetochores that prevent the normal transition into anaphase. These experiments present a novel way to examine events in the pathway of kinetochore assembly that occur during interphase, at a time when this structure cannot be visualized directly.